The Virtual Visitor Center (VVC) web site (www2.slac.stanford.edu/vvc) is a "virtual" version of the Visitor Center, a mini science museum that opened at SLAC in 1996. The VVC was made public in December 1998. Both centers contribute to SLAC mission regarding education of the next generation and increasing scientific awareness of the public. The site is designed to mimic the real visitor center and allow a larger audience to the information. The intent was to reach the 8 th -12 th grade audience. Considerable effort was made to organize the content, including color-coding graphical elements for each main topic area. Tables of contents, a search tool, several photo tours, as well as graphical and non-graphical menu bars allow users many methods of navigating the site. The site was developed over almost two years using an estimated .95 FTE, split between a program manager, graphic designer, content provider (theoretical physicist), and a summer intern (high school teacher). As of November 1999, the site consists of 1,147 files, 935 images, 3,080 internal hyperlinks, and 190 external hyperlinks. The site has had over 1 million hits between January and midOctober 1999 and averages about 600 page views each day. Future plans include bringing the web site into compliance with the W3Cs Web Content Accessibility guidelines, thoroughly integrating the glossary terms, continued incorporation of current research at SLAC, and adding more interactivity.
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The "Virtual" Visitor Center web site (www2.slac.stanford.edu/vvc) was conceived during the development of the real Visitor Center at SLAC. Construction of the Visitor Center began in late February 1995. The center serves as a "mini science museum," giving visitors and staff a glimpse of the activities conducted at SLAC. Approval for the Visitor Center concept came in 1989, but funding took some time to obtain. In addition to the exhibits covering accelerator operation and current scientific research interests, the center also houses a skeleton of an ancient marine mammal, the Paleoparadoxia. Excavated on the SLAC site during initial construction in the early 1960s, this creature was reconstructed from casts of the original bones and Adele Panofsky's tireless effort over many years. In January 1996, Paleoparadoxia was installed in the Visitor Center. The center was opened to the public on October 2, 1996.
The group involved in planning the visitor center information presentations included Helen Quinn (theoretical physicist), Terry Anderson (graphic designer), P.A. Moore (public information), Nina Stolar (public affairs), and Kathryn Henniss (technical publications). Before and during development of the Visitor Center displays, it became clear that more material than could be reasonably displayed in exhibits and posters was needed to inform the public about the science of the laboratory. The group came up with the idea for a web-based or "virtual" version of the Visitor Center. Since SLAC had such an early start in the web (1991) , it seemed appropriate to use the web to provide this information to the public. Helen Quinn began developing content for this site. The materials she developed, together with the posters designed by Terry Anderson for the Visitor Center itself, were the initial basis of the "Virtual" Visitor Center (VVC). In the summer of 1996 I started working with W. Ralph Nelson on new content covering the EGS4 computer program, for a planned Visitor Center poster display and section of the VVC. After joining the TechPubs staff in early 1997, I was assigned the Virtual Visitor Center as a main web project. Preliminary meetings were held early in 1997 but real development in graphic design and content organization started in August 1997.
I never really questioned why the real or virtual visitor centers exist until I recently read SLACs mission statement. The mission statement fifth bullet item reads: "Contribute to the education of the next generation of scientists and engineers, and to the scientific awareness of the public." That pretty much says it all.
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When the project started, the most commonly used web browsers were Netscape 3 and Internet Explorer 3. Browsers just started to uniformly recognize table tags. Coincidentally, we just started using a server that supported FrontPage97. We decided to take advantage of its site management and WYSIWYG editing tools to facilitate development of the site.
Our primary goals for the site are:
1. Mimic the Visitor Center organization so those using the VVC while at the center would see the connection between the real and virtual sites. The VVC allows visitors to get information on topics of interest displayed on the walls of the center.
2. Make the site more accessible the community at large.
3. Simplify and illustrate content to reach the 8 th -12 th grade target audience. The theory section is intended for instructors.
4. Provide a "wormhole" connection to the VMRL site (www.lost-worlds.com /slac/) under development by Seismic Entertainment, with DOE funding assistance.
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The navigation tools reflect the content organization of the posters in the Visitor Center. A glossary, table of contents, and site specific search tool supplement the navigation scheme. The navigation tools include graphic elements and color coding by content. q r r y r Ã s Ã u r Ã v h y Ã v v Ã p r r Ã h Ã T G 6 8 3 Exhibits and posters in the real Visitor Center are the entry points into each content section in the web site. The main SLAC-science-related content sections and their "color" are:
• Accelerators (red)
• Applications (aqua)
• Detectors (blue)
• Experiments (pink)
• History (gray)
• Nobel (gold)
• SSRL (purple)
• Theory (yellow)
There are three ancillary content sections covering:
• Environment (green)
• Paleoparadoxia (brown)
• Cosmic Rays (lime green)
The main entry pages are identified with the graphic elements described in Table 1 . More content was (and is) added "below" the top-level pages. The color-coding and graphical continuity continues into section subpages, as illustrated in Table 2 . Navigation tips are included in the site at www2.slac.stanford.edu/vvc/navigate.html. 
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As our introductory page states: "The Virtual Visitor Center website is intended for the general public, particularly students and teachers. Anyone with an interest in the science we study at Stanford Linear Accelerator Center and the tools we use in that study is invited to explore this web site -and to visit our physical site and its real visitor center as well."
With this in mind and not sure of the browser technology direction, we decided to keep the site low tech, so anyone could use the information. Even the animations are, so far, simple gif animations. Some of the sections include many images, but they are optimized for web delivery. Once the site was complete, our intention was to add enhancements to provide more interactivity and illustrations.
Early designs concepts were viewed under a variety of current web browsers on all the available platforms (Mac, NT, and Unix) and verified using several validation services, including Bobby. A recent check on one of the entry pages indicates that validation again would be a good idea.
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Much of the content material provided by Helen Quinn was at a higher instructional level than desired for this project. Tom Woosman, a high-school teacher, spent about 8 weeks in the summer of 1997 editing the material to bring it down to the intended audience level. In addition to making language changes, he also suggested page breaks, illustrations, and showed how the material was linked. When Tom finished his edits, Helen reviewed the material for accuracy, and sent the content to me for incorporation into the web site. I made additional language changes and divided the material for easier readability. Although we tried to provide short web pages, the material did not always lend itself to this treatment. The most difficult section to handle was Theory. The concepts described couldn't be compressed to a paragraph of text and images without losing informational integrity. Since the Theory section is primarily designed for instructors, the pages tend to be longer, more involved, and have fewer images.
Upon section completion, Helen and at least one subject matter expert reviewed it for technical accuracy. Helen reviewed the experts' changes before incorporation into the web pages. Technical Publications staff reviewed content organization and ease of navigation in each section. Before the site was officially made public, by submitting to many search engines, the Web Coordinating Committee (our web policy recommendation and site approval committee) reviewed the site and approved it.
Since SLAC is such a large web site, it is a common target for search engine robotsa testing ground of sorts. As a result the VVC, which was developed and is hosted on a world readable server, was discovered in early 1998 and comments started to arrive. The comments are available in a public guestbook (www2.slac.stanford.edu/vvc/ guestbook.html) and sent to me as email. Very few comments have been deleted from this public page to date-those trying to sell something or filled with profanity. Considering the time the comment form has been available and the number of hits to the site, this is a great record.
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At the same time the VVC was under development, a local company (Seismic Entertainment) received funding from the DOE to illustrate SLAC using VRML. They showed their VRML tour of the Palenque ruins (www.lost-worlds.com/palenque/ index.html) to give us an idea of the SLAC tour they had in mind to create. They came to SLAC several times and took many photographs around the site. They used a "stitching" program to marry the images into 360-degree views. A browser plug-in was necessary to view the images.
Initially each section entry pages included a link to the VRML site. Unfortunately, there was no reciprocal link back to the VVC. Therefore, we removed the link to the VRML site and until some of the following problems are corrected:
• The large web images take a long time to load, even at T1 speeds.
• The mechanics of doing high-energy physics is physically unattractive. Each of the 40 segments of the Klystron Gallery (which is what people see from above) all look alike. If they could have illustrated some of the interactions the physicists are looking for, it would have been much more interesting.
• The VRML site had lots of images, but little content to go with it. Looking at machinery without explanation is not very interesting. A recent review of the VRML site showed that quite a bit of added content, but the site no longer appears to be maintained (there are a lot of broken links and paths through the VRML pages).
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Human resource descriptions and FTE estimates for the development of the VVC are described in Table 3 . 
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The time line shown in Table 4 gives an idea of the project development. q r r y r Ã s Ã u r Ã v h y Ã v v Ã p r r Ã h Ã T G 6 8 8
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The VVC is currently made up of 1,147 files (19,092 KB) and 935 images (17,901 KB). There are 3,270 hyperlinks in the web site, with 190 of these links to external sites. These statistics are somewhat inflated because FrontPage, used to manage the site, maintains duplicates of many pages in its management system. To see how the site is being used, I performed an analysis of the log files and reviewed the visitor comments from the public guestbook.
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Using WebTrends (log file analysis tool, www.webtrends.com), I ran a "complete" report on the VVC log files from Jan 1 -Oct 13, 1999. A copy of the full report is available at www.slac.stanford.edu/~mcdunn/vvc-analysis/1999vvc.html.
Aspect Analyzed Statistic
Number 
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The following is a dated list of comments received through the public guestbook since March 1998. We started receiving comments before the site was finished or even publicized. Only a couple comments have been removed from the public log-two filled with profanity directed at SLAC in general and a few were trying to sell something. Neither type of comment seemed appropriate to leave in the public page. The comments below have not been altered (except to remove names) or spell checked. The bold face comments are my personal favorites.
Date Comment
10/31/99 Keep up the GREAT work?
10/28/99 I saw a story on ABC news about atomic accelerators and how they are attempting to recreate a human size version of the big bang. I don't understand the fundamentals of quantum mechanics but am interested in the subject. I decided to check out the web and found your site. It is fantastic in both format and content! Thanks for providing information to the public.
10/22/99
An excellent web site. In this moment I am interested in some topics of modern physics and the information of this page has been very usefull for me.
10/19/99
Thankyou for the oppertunity to share our important research wiyj friends and family! 10/1/99 Robert McElrath is very cool!!!! 10/1/99 I am an artist and biologist, but I also think physics is fascinating. I "inhabit" The Hawking Forum, and found a link to this site posted there. I appreciate the nonmathematical explanations of difficult subject matter (no pun intended). 2/11/99 thankyou for providing us with your web sites. i found it extremlly usefull in my search for the physicist rutherford. thanks a bunch! 2/11/99 you had a very nice page. Good job!!! 2/9/99 I am a physics student and my teacher and I found this site most informative. I do however find your work of the most basic nature and would like it if you wrote to me asking for guidance.
1/28/99
This will allow visitors and students to get in touch with there professors and special departments to access general information. 
1/13/99
As a senior in high school, I found your site easy to follow and understand. Thanks for providing me with insightful information. Thanks to your web site, I was able to write a research paper on particle accelerators! 12/29/98 I enjoyed your site .. Thank you for your time 12/5/98 very good. very informative 11/30/98 I came to this site to find out about Particle Accelerators. I am interested in this subject because i have chosen to do deliver a short talk about the basic physics behined Particle Accelerators and this web site have provided me with a lot of information about the subject, information that i would normaly not be able to get to. Thank You 11/22/98 nice site It is first time I visit your site. This site is very helpful for teaching of physics in highschool 11/21/98 An inspiration! I will be including a virutal vist to SLAC as part of my students "A level" particle physics course.
11/19/98
This is the greatest site I'e been to I have got to say! It's clear and precise and easy to move around in. I am writing a paper on the tau lepton and how it was discovered etc., and I have wrote to Mr. Martin Perl. He was so awesome! He sent me his "Reflection son the discovery of the tau lepton" right away! I think you guys are so great and you have encouraged me to like science even more! Thanx so much for all the help! 11/15/98 I would like to see some physics that interests me and maybe print out what is allowed. Thank You. 
11/11/98
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The Virtual Visitor Center site needs frequent attention to maintain interest and quality. Unfortunately dedicated staff time for this web site no longer exists, so upgrades can only be approached during "found" time and by summer interns. However, as time permits some future plans include:
1. Bring website into compliance with the W3Cs Web Content Accessibility Guidelines (www.w3.org/TR/WAI-WEBCONTENT/). Although the VVC was designed to be accessible, no guidelines existed at the time of development. Now that WAI guidelines are recommended by the W3C, there is a target to approach.
2. Find a better way to provide access to the glossary terms. Currently only a few terms are identified by an image ( ) after the word and the word is linked to the bookmark in the glossary. Crosslinking all the glossary terms as they first appear in a page is a very time consuming process.
3. Include more information about the current research topics at SLAC. Our new director, Jonathan Dorfan, presented great summaries of the major research activities at SLAC at a recent all-hands meeting. I'd like to incorporate some of that material into the site. Adding content is not a problem. Getting the correct type of content is always difficult.
4. Add more interactivity to increase the learning aspects of the site. In general, I'd like to see more animated elements to show interactions and events. Interns from this past summer are working on two interactive elements:
• A web cam viewing the cosmic ray counter and an associated site with activities appropriate for high school and junior college physics classes to learn some interesting things by looking at that data.
• A server allowing students to run some simple EGS simulations and get graphic output, plus ancillary information and exercises again designed for classroom use. There are plans to expand this in the future to include a Gamma-ray Large Area Satellite Telescope (GLAST) detector simulation and more about GLAST in general.
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Development of the Virtual Visitor Center web site was and continues to be a team effort. Without the content and organization provided by Helen Quinn, there would be no Virtual Visitor Center. Content is the most difficult part of creating any web site, especially a site intended to educate. Kathryn Henniss, manager of Technical Publications at the time of development, provided time and resources. Rachel Denning developed superb graphics, which have served to facilitate organization and navigation. Fortunately Rachel had a virtual warehouse of graphic elements to draw on, primarily provided by Terry Anderson over many years of illustrating authors ideas and creating the overall theme of the real visitor center. Dennis Wisinski broke the Unix mold and offered a web server on the NT platform, which made use of on-server web site management tools possible. Thanks to Bebo White, who suggested documenting this project. Finally, many people at SLAC in all lines of work helped during the development process to evaluate navigation tools, organization, and review for factual accuracy.
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